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Abstract 
Matoa is one of Papua’s endemic plants that have enormous potential for it is used in health 
as a nutrient, inhibits early aging process, and lowers the risk of some diseases. Matoa leaves 
extract (Pometia pinnata) contained compound class of flavonoids, alkaloids, tannins, 
saponins, terpenoids, and coumarins, so it can be utilized as one source of natural 
antioxidants that are good for the body. This study aims to determine the effect of Tween 80 
and Span 60 on the physical quality of the optimum formula and test the antioxidant activity 
of ethanol leaves extract of matoa leaves. Determination of optimum formula using Simple 
Lattice Design (SLD) method. The results showed that the optimum composition was 
obtained on Tween 80: Span 60 of 50:50%. The cream with this optimum composition had a 
power of 3.35 cm; pH test 5.9; sticking power 58.60 sec. The optimum formula of ethanol 
extract of matoa leaves had a potent antioxidant activity potency with IC50 value of 40.6 ppm. 
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INTRODUCTION 
Papua is an area in the equatorial region 
with a tropical climate where exposure to 
UV light is the main source of causes of 
free radicals and can adversely affect skin 
health, such as skin cancer, solar burns, 
premature skin aging, erythema 
pigmentation, and immune system damage 
[1]. These skin problems can be prevented 
by using compounds that are antioxidants 
or antidotes to free radicals. 
 
In the leaves of matoa plants contained 
phytochemical compounds such as 
flavonoids, alkaloids, tannins, saponins, 
terpenoids, and coumarin [2]. The 
secondary metabolite compound was a 
substance from antioxidants which is good 
for counteracting free radicals. Based on 
previous research shows that the matoa 
leaf extract had an IC50 value of 45.78 ppm 
[3], so this plant can be used as a source of 
natural antioxidants that are good for the 
body. 
 
The benefits of matoa leaves as an 
antioxidant can be applied into 
pharmaceutical preparations that can be 
used daily to protect themselves from 
exposure to free radicals. Cream is a semi-
solid dosage form containing one or more 
dissolved or dispersed medicinal 
ingredients in the appropriate base material 
[4]. 
 
In the preparation of cream, suitable 
emulsifiers are needed to form a mixture 
of water and oil to be able to join 
perfectly. Emulgator is a surface active 
material which decreases the interface 
voltage between oil and water surrounding 
the dispersed droplets by forming a strong 
layer to prevent coalescence and 
dispersion of the dispersed phase [5]. 
Tween 80 and span 60 are emulsifiers that 
are often used simultaneously. Tween 80 
has a high HLB value with hydrophilic 
properties while, span 60 has a low HLB 
value with lipophilic properties. The 
combination of these two surfactants can 
make the emulsion more stable compared 
to the use of a single surfactant [6]. 
 
Based on the background above, it was 
necessary to optimize the tween 80 and 
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span 60 optimum compositions using the 
simplex lattice design (SLD) method. This 
method made it possible to obtain 
compositions by predicting the response 
profile of the mixture of materials in a 
variety of variations in the composition of 
materials expressed in several parts, where 
the total amount was equal to one part [7]. 
It is expected that using this method will 
get an optimum formula that can be used 
to make pharmaceutical preparations in the 
form of creams. 
 
MATERIAL AND METHODS 
Material 
P. pinnata leaves, DPPH, ethanol 96%, 
conventional creams, stearic acid, cera 
alba, yellow vaselin, Tween 80, Span 60, 
propylene glycol and distilled water. This 
research was conducted from January to 
June 2018, at the Pharmacy Laboratory, 
Faculty of Mathematics and Natural 
Sciences, Cenderawasih University. 
 
Plant extract preparation 
The main sample of this study was dried 
matoa leaves obtained from Sentani 
district. Matoa leaves were dried in the 
open air, protected from direct sunlight, 
and then mashed into powder. 200 grams 
of dry simplicia were then extracted with 
maceration of 1 x 24 hours for 3 
consecutive days using 96% ethanol. Then 
the extract was stored and concentrated 
with a rotary evaporator at 60-70°C until 
thick extract was obtained. The thick 
extract obtained was weighed and stored in 
a closed glass container before further use.
 
Formulation cream of matoa leaves extract (Pometia pinnata) 
Table 1: Formulation cream of matoa extract (Pometia pinnata). 
Part Material FI FII FIII 
I 
Matoa extract 0,5 g 0,5 g 0,5 g 
Propylene glycol 4,0 g 4,0 g 4,0 g 
II 
Stearic acid 10,0 g 10,0 g 10,0 g 
Cera alba 1,0 g 1,0 g 1,0 g 
Yellow vaselin 4,0 g 4,0 gr 4,0 g 
Span 60 3,0 g 1,5 g 0,0 g 
III 
Tween 80 0,0 g 1,5 g 3,0 g 
Aquadest 28,0 g 28,0 g 28,0 g 
 
Physical quality inspection 
 Organoleptis test 
Organoleptis was carried out by visual 
observation of the preparation, which 
is assessed from the physical form of 
the preparation, namely changes in 
color, shape, texture and smell of 
cream [8]. 
 Homogeneity test 
A number of creams that will be 
observed are applied to a clean and dry 
glass object to form a thin layer, then 
covered with a glass cover. A good 
cream has a texture that looks flat and 
does not clot [9]. 
 Emulsion type test 
A total of 0.5 grams of cream of 
ethanol extract of matoa leaves was 
dissolved in 5 mL of distilled water. If 
the cream dissolves in water, then the 
cream is an M/A type. If it is soluble in 
oil, the cream is A/M type [10]. 
 Spread power test 
Spread test: A total of 0.5 grams of 
cream, then placed the cream in the 
middle of the petri dish in an upside 
down position. Load another petri dish 
over the cream and let stand for 1 
minute, add 50 grams of load and 
measure the diameter [11]. 
 Sticky power test 
A total of 0.25 grams of cream was 
placed on top of a glass object that had 
been determined in size. The glass 
object containing the cream was 
affixed to another glass object and then 
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pressed with a load of 1 kg for 5 
minutes. The glass object was mounted 
on a sticky test and the 80 grams load 
was released. The time needed for the 
two glass objects to be released was 
recorded with replicated 3 times [12]. 
 pH test 
Each cream weighing 1 grams was 
measured by pH using a pH meter 
[13]. 
 
DATA ANALYSIS 
Determination of profiles of mixed 
properties 
The profile was determined based on SLD 
using test data on the physical properties 
of the cream and antioxidant activity with 
the equation [14]: 
Y = a (A) + b (B) + ab (A) (B) 
Where: 
Y          =  Response (experimental 
results) 
a, b, ab =  The coefficient obtained 
from the three experiments 
(A) (B)  
=  
The amount of part A 
(Tween 80) and component 
B (Span 60), with the 
number of A + B always 
one 
The coefficient was determined from 
experiments using 100% Tween 80, the 
coefficient B was through experiments 
using 100% Span 60, and to determine the 
AB coefficient, an experiment was needed 
that used a mixture of 50% Tween 80 and 
50% Span 60. So that the equation 
obtained can be determined. Mixed profile 
profiles were theoretically using various 
proportions of tween 80 and span 60. 
 
Selection of the optimum mixture 
formula 
After obtaining the profile of each of the 
physical properties of the cream, a total 
response is sought, which was the sum of 
the responses to the physical properties of 
the cream. Total response can be 
calculated by the formula [14]: 
Rtotal = R1 + R2 + R3+ Rn ... 
Where, R1 + R2 + R3 + Rn ... is the 
response of each physical property and 
activity of the antioxidant cream. 
 
Each response was weighted with the total 
number of weights = 1. In this study, using 
3 responses which were considered as the 
main parameters, namely spreadability 
with a weight of 0.4, pH test with a weight 
of 0.2 and sticky power weighing 0.4. 
Given the units of each response are not 
the same, it is necessary to standardize the 
assessment of responses with the following 
formula [14]: 
  
          
             
 
Where: 
X = Response obtained from 
the experiment 
Xmin = Minimum response desired 
Xmax = Maximum response desired 
N = Standardized response 
value 
So, R can be calculated by multiplying N 
with a predetermined weight. The total 
response calculation becomes: 
Rtotal = (weight x Nantioxidant activity) + 
(weight x NpH) + (weight x N 
spreadability) + (weight x Nsticky 
power). 
The selected optimum formula is 
determined by looking at the highest total 
price of each response. 
 
Optimum antioxidant cream testing 
Calculation of IC50 values is done by using 
data processing applications using linear 
regression analysis. The percent value of 
inhibition obtained from each formulation 
was entered on the x and y axes in the 
linear regression equation. The equation 
obtained was used to determine the IC50 
value with the regression equation y = bx 
+ a, where y is the percentage of 
inhibition, 50 and x is the IC50 value. 
 
LITERATURE REVIEW 
Matoa (Pometia pinnata) is a tropical plant 
that is widely found in the interior forests 
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of the island of Papua. In other places 
matoa is known by various names namely 
dawa, tawa (Fiji); kava, tava (Samoa); igi, 
ako, dawa, tauna (Solomon Island); 
lychee, sauvage (Vanuatu); bois de pien 
(France); lychee oceanic, island lychee 
(UK); taun (PNG). Matoa is a giant tree 
with a height that can reach 12-20 m, with 
a canopy diameter of 10-20 m. Spread in 
the Asia Pacific region with a tropical 
climate where the temperature in the area 
is warm to hot. Matoa leaves have leaves 
up to 12-30 cm long, thickness ranges 
from 3 mm, and have bright colors [15]. 
 
Maseration is the process of extracting 
simplicia by using a solvent with several 
shuffling or stirring at room temperature. 
Maseration includes extraction with the 
principle of achieving concentration on 
balance. Kinetic maceration means 
continuous stirring is carried out [16]. 
An emulgator is a material that can form 
an emulsion in two phases of material 
(water and oil phase) that cannot be joined. 
The emulgator in the cream preparation 
formula plays a role in determining the 
physical properties and physical stability 
of the cream [17]. The combination of 
surfactants can make a more stable 
emulsion compared to the use of a single 
surfactant [18]. The combination of tween 
80 and span 80 is expected to produce 
cream preparations with good physical 
characteristics and can increase the 
antioxidant activity of ethanol extract of 
matoa leaves through the skin. 
 
Free radicals are compounds or molecules 
that have one or more unpaired electrons 
in their outer orbitals. The presence of 
unpaired electrons causes the compound to 
reactively look for pairs by attacking and 
binding the electron molecules around it. 
Antioxidants are chemical compounds that 
can contribute one or more electrons to 
free radicals, so that the free radical 
reaction can be inhibited [19]. 
 
Optimization is an experimental method or 
design to facilitate mathematical data 
preparation and interpretation [20], one of 
the optimization methods is Simplex 
Lattice Design (SLD). SLD is a technique 
for predicting the nature of a mixture of 
materials [14]. This SLD method has 
practical and fast advantages. 
 
RESULTS 
Matoa extract (Pometia pinnata) was 
extracted by maceration method. Coarse 
simplicia powder was extracted using 96% 
ethanol in a closed glass container with 
several stirring three-day intervals. The 
principle of maceration was through a 
diffusion process, where the solvent will 
damage the cell wall of the plant and enter 
the cell then the extraction process will 
occur. From 200 grams of simplicia 
powder extracted with 1.8 liters of ethanol 
extract obtained 96% as much as 14.52 
grams with percent extract of 7.24%. 
 
 
Figure 1: Matoa leaves. 
 
Physical Quality Test 
Organoleptic test results for the 
preparation of cream of matoa leaves. 
Organoleptic testing of cream preparations 
is one step in determining the quality of 
cream preparations produced. Determining 
the quality of the cream preparation is 
done visually by comparing the three 
formulas that have been made.
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Table 2: Organoleptic test results for cream of matoa leaves extract. 
Organoleptic test 
Formula 
I II II 
Color Green Green Green 
Smell Basis Basis Basis 
Texture Rather rough Soft Rather rough 
Shape Semi solid Semi solid Semi solid 
 
The homogeneity test results of the 
preparations for the matoa leaf cream. A 
good cream preparation must be 
homogeneous (Fig. 3) where all the 
ingredients of the cream (base or extract) 
must be evenly mixed and not leave coarse 
particles on the skin. Cream preparations 
may not have particle clumps in them 
either macroscopically or microscopically 
[21]. Formula I and Formula III had bases 
that were not well mixed (not 
homogeneous) (Fig. 2). That was because 
each emulgator had different properties, 
namely the single use of Tween 80 will 
tend to lead to the water phase so that the 
oil phase bind slightly while the span 60 
will lead to the oil phase and bind the 
water phase slightly. 
 
 
Figure 2: Inhomogeneous cream matoa. 
 
Formula II, a combination of two 
emulgators showed homogeneous results, 
this was indicated by the uniform color of 
the cream preparation and no granules 
when applied to glass objects for 
macroscopic testing. 
 
 
Figure 3: Homogeneous cream matoa. 
The emulsion type test results of the cream 
of the leaves of matoa. 
 
The emulsion type test results on three 
cream preparation formulas dissolved in 
water where the water phase in the cream 
preparation moistened the filter paper at 
the edge of the cream surface. This 
showed that the cream of matoa leaf 
extract can be categorized as an O/W (oil 
in water) type cream that was washed with 
water. 
 
Spread test results 
Spread testing aims to see how much the 
ability of the cream to spread to the skin, 
where the greater the scattering power. 
The wider the active substance will be well 
distributed. In addition, the spreadability 
was closely related to viscosity, the greater 
the smaller the viscosity value [7]. The 
spread of semisolid preparations was good 
which was around >5cm [22]. The use of a 
single emulgator can affect dispersion 
because the emulgator was only able to 
bind one phase, so it was necessary to use 
a combination of hydrophilic and 
lipophilic emulgators to bind the water 
phase and the oil phase. 
 
Table 3: The results of the spread test of 
cream of ethanol extract from the leaves of 
matoa. 
Formula 
Average spread power 
(cm) 
I 3,99 
II 3,31 
III 2,83 
Then the data was processed using the 
Simplex Lattice Design method and the 
equation is as follows: 
Y = 3,99 (A) + 2,83 (B) - 0,4 (A) (B) 
Where, 
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Y = Spread power response 
A = Component A (Tween 80) 
B = Component B (Span 60) 
The spread profile on various 
compositions of tween 80 and span 60 
based on the above equation was shown in 
the following graph in Fig. 4.
 
 
Figure 4: Scatter test graph. 
 
Based on the above calculation equation 
shows that Tween 80 had a greater 
influence on dispersion compared to Span 
60, this showed that the greater the 
proportion of Tween 80 used will increase 
the spread power response because Tween 
is hydrophilic which will bind the water 
phase. 
 
pH test results 
The pH test aims to determine the safety of 
cream preparations when used so that 
cream do not irritate the skin where the pH 
range of the cream that was safe on the 
skin is pH 4.5-8 [23]. Then the data was 
processed using the Simplex Lattice 
Design method and the equation was as 
follows: 
Y = 5.85 (A) + 5.73 (B) + 6.44 (A)(B) 
Where, 
Y = pH test response 
A = Component A (Tween 80) 
B = Component B (Span 60) 
 
Table 4: pH test matoa cream. 
Formula Average pH test 
I 5,85 
II 5,90 
III 5,73 
 
The pH test profile on various 
compositions of Tween 80 and Span 60 
based on the above equation was shown in 
the following Fig. 5. 
 
 
Figure 5: Graph of pH matoa cream. 
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Based on the Fig. 5, this provideed 
information that each composition of 
Tween 80 and Span 60 had an effect on 
pH. Where the pH results in the average 
composition of Tween 80 and Span 60 
were still in the pH range of 4.5-8.  
 
This states that the cream produced is 
relatively safe to use on the surface of the 
skin. 
 
Sticky test results 
The general nature of cream preparations 
was being able to stick to the surface of the 
application for a long time before the 
preparation was washed or cleaned [11]. 
 
Adhesion is directly proportional to the 
viscosity, if the viscosity is large then the 
resulting adhesion is also greater [24]. 
 
Table 5: Sticky test results matoa cream. 
Formula Average sticky power (seconds) 
I 31,85  
II 58,60  
III 56,74  
Good topical preparation adherence 
requirements were greater than 4 seconds 
[25], so that from the evaluation resulted 
the three formulas fulfill the sticky power 
requirements with values greater than 4 
seconds. Then the data was processed 
using the Simplex Lattice Design method 
and the equation was obtained as follows: 
Y = 31,85 (A) + 56,74 (B) + 57,32 (A) (B) 
Where, 
Y = Sticky power response 
A = Component A (Tween 80) 
B = Component B (Span 60) 
The sticky profile of various compositions 
of tween 80 and span 60 based on the 
above equation is shown in the following 
Fig. 6. 
 
Figure 6: Scatter test graph matoa cream. 
 
The above equation showed that mixing 
tween 80 with span 60 has a greater 
influence on adhesion. This was due to the 
increase in the viscosity of the cream so 
that the consistency was denser and the 
stickiness becomes larger. 
 
Determination of Optimum Formula 
Profile 
The selection of the optimum formula was 
determined based on the total response 
value of several test parameters, namely 
the pH test with a weight of 0.2 which 
relates to the safety of cream preparations 
when used so as not to overcome the skin, 
spread weight 0.4 which was related to the 
ability of the preparation to spread on the 
skin surface large spread power, the wider 
the active substance will be well 
distributed. The sticky power test weighs 
0.4 which was related to the viscosity and 
the ability of the cream to stick to the 
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surface of the skin, because the longer the 
cream adheres to the surface of the skin it 
was possible for active substances to 
provide a more perfect effect. 
 
 
Figure 7: R total graph matoa cream. 
 
Based on the picture above it can be 
concluded that the optimum formula cream 
was a cream formula containing 50% 
tween 80 and 50% span 60 which had the 
highest total response. On a single used 
Span 60 showed a graph reduction which 
was more significant than the use of single 
Tween 80, where the test value of 
spreadability, adhesion, and pH affects the 
consistency of the cream produced. Then 
the optimum cream formula was made in 
the same way and tested to verify.
 
Table 6: The optimum test results (50% Tween 80 and 50% Span 60). 
Testing Results 
Color Green 
Smell Basis 
Texture Soft 
Form Semi solid 
Emulsion Type o/w 
Homogeneity Homogeneous 
Spread (cm) 3,46 
Sticky Power (seconds) 64,10 
pH 5,89 
 
The results of the physicochemical 
properties of verification compared with 
the results of predictions based on the SLD 
method approach theoretically using the 
One Sample T-test with a confidence level 
of 95% to find out how significant the 
differences in these two results. Based on 
the data in Table 6, a significant value was 
obtained on all three tests, which showed a 
significant value of p> 0.05, which means 
that the predicted value with verification has 
a non-significant difference so that the value 
can be trusted and valid. Therefore, if an 
experiment was conducted again it will 
produce data that is close to or even the same 
as the predicted results on Table 7.
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The optimum test results for antioxidant activity formula 
 
Figure 8: Graph of IC50 cream of matoa leaf extract. 
 
Based on the graph of the concentration 
comparison with the percent inhibition In 
Table 6, the linear regression equation was 
obtained then used to determine the IC50 
value. The following was a table of linear 
regression equations and IC50 values of 
samples, positive controls and negative 
controls (Table 6). 
 
Table 7: Results of IC50 cream antioxidant activity. 
Sample Linear regression equation IC50 (ppm) 
Matoa leaf extract cream y = 0,2586x + 39,5 
R² = 0,9191 
40,6 ppm 
Positive Control y = 0,0109x + 0,195 
R² = 0,9704 
4569,26 ppm 
Negative Control y = 0,006x + 3,46 
R² = 0,658 
7756,67 ppm 
 
The results obtained showed that the 
matoa leaf extract had very strong 
antioxidant activity, where a compound 
was said to be a very strong antioxidant if 
the IC50 value was less than 50 ppm, 
strong if IC50 50-100ppm, medium if IC50 
100-150 ppm and weak if IC50 between 
150 -200 ppm [26]. 
 
Ethanol extract of matoa leaf contained 
flavonoids, tannins, saponins, terpenoids, 
and coumarins which can act as substances 
from antioxidants which are good for 
counteracting free radicals [2]. This 
antioxidant effect was caused by the 
presence of phenol compounds, where the 
phenol compound had a hydroxy group 
substituted in the ortho position and 
against the -OH and -OR groups [27]. This 
hydroxy group will attack free radicals and 
inhibit the formation of radical 
compounds.
 
Table 8: The results of the physicochemical properties of verification compared with the 
results of predictions based on the SLD method. 
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CONCLUSION 
The composition of tween 80 and span 60 
can influence the physical quality of cream 
of ethanol extract of matoa leaves, namely 
the value of test spread, adhesion and pH. 
Whereas, the optimum formula 
composition of Tween 80 and Span 60 in 
cream of ethanol extract of matoa leaves 
produced cream with physical qualities 
optimum was 50%:50%. The optimum 
formula for the cream of ethanol extract 
from the leaves of Matoa had a very strong 
potential for antioxidant activity with an 
IC50 value of 40.6 ppm. 
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